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Development of monolithic silica for solid phase extraction and simultaneous
extraction of drugs in forensic samples by using its monolithic silica

Namera, Akira
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The optimal monolithic silica in MonoSpin C18 for solid-phase extraction of
drugs from whole blood samples was developed to facilitate high-throughput analysis. The silica
monolith of 20 &micro;m through-pore size, 10.4 nm mesopore size, and 17.3% carbon content achieved
the best recovery of the target analytes in whole blood samples. The extraction proceeded with
centrifugal force via centrifuging at 1000 rpm for 2 min, and the eluate was directly injected into
the liquid chromatography - mass spectrometry system without any tedious steps such as evaporation
of extraction solvents. Under optimized condition, low detection limits of 0.5 ng/mL and calibration

ranges up to 2000 ng/ml were obtained. The results indicate that the developed method based on the
use of monolithic silica has the advantages of convenience and high efficiency, and can be
successfully applied to detect drugs in whole blood samples.
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Drug logP pKa  Detectionlimit  Range of linearity Linearity* Correlation
(ag/ml) coefficient
Lidocaine 244 05 2.0-2000 y=0.0022x + 0.0043 0.999
Phenacetin 158 20 5.0-2000 ¥ = 0.0003x + 0.0025 0.989
Amitriptyline 492 05 1.0-2000 y = 0.0026x - 0.0106 0.999
Nortriptyline 451 05 1.0-2000 ¥=0.0020x - 0.0001 0999
Imipramine 481 05 1.0-2000 y = 0.0021x - 0.0028 0.999
Desipramine 4.90 05 1.0-2000 y=0.0012x + 0.0074 0.999
Clotiazepam 358 05 1.0-2000 y=0.0021x - 0.0185 0.999
Chlorpromazine 541 05 1.0-2000 ¥ =0.0016x - 0.0256 0996
Diazey 263 05 2.0-2000 y = 0.0021x + 0.0028 0.999
290 05 2.0-2000 y = 0.0012x + 0.0405 0.992
325 Lo 2.0-2000 y = 0.0012x + 0.0328 0.995
312 05 1.0-2000 y = 0.0019x + 0.0001 0.999
318 10 10-2000 ¥ = 0.0003x - 0.0004 0.999
e Wy i the peak area ratio

ImL/min

ImL 2 0.5mL/min
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